This paper analysed intraday volatility by S&P 500 stock index future product and basic on the high frequency trading strategy. The processes of the model are the GARCH series which including GARCH (1, 1), EGARCH and IGARCH, moreover run such models again by GARCH-In-Mean process. The result presented that EGARCH model is the preferred one of intraday volatility estimation in S&P500 stock index future product. And IGARCH Model is the better one in in-the-sample estimation. Otherwise the IGARCH model is the preferred for estimation in out-of sample and EGARCH model is the better one. GARCH (1, 1) model haven't good performance in the testing. Overall the result will engaged in microstructure market analysis and volatility arbitrage in high frequency trading strategy.
The estimation of will calculate the rate of return firstly. Then test whether the rate of return exist the unit root or not by Augmented Dickey-Fuller (ADF, 1979) and Phillips and Perron (PP, 1988) models, and different the data until it is stationary if it has unit root phenomenon. In volatility forecast, first to test whether the rate of return is or not conditional variance by ARCH-LM model and then forecast the volatility in different time by GARCH-type models.
In case of financial price and return volatility has significantly heteroskedasticity feature. Generalized autoregressive conditional heteroskedasticity model is more usable in return volatility estimation field. According to (Engle (1982) ), the GARCH (p, q) model can write as:
( 1) Where is current time conditional variance, is intercept, is the conditional variance on formal time, is parameter, means that the influence of old news to market volatility, is parameter means that the influence of new positive to market volatility, is sum of error square on last time and is white noise.
Normally, the price and return volatility is estimated by GARCH (1, 1) model which is
Volatility always has persistent changes, in this case Nelson (1990) In finance field, the leverage effect predicts that an asset's return may become more volatile when the price decreases. Exponential GARCG (Note 2) EGARCH) model process is designed to model the leverage effect by Nelson (1991) . The model is
Where
In some estimations, it make sense to use the conditional standard deviation as one of regression variables, when the dependent variables is a return then we might expect that higher conditional variability causes higher returns, because the market demands a higher risk premium for higher risk. Model where the conditional standard deviation is a regression variable called GARCH-in-mean (GARCH-M) which can write as:
Where is the GARCH process with conditional standard deviation process . and components of are the predictor variables and and the components of are the regression coefficients. Here must be estimated.
In the process of estimation, firstly set the model for calculate square of return by as follows equation : (5) Where is the true volatility and is the volatility in forecast.
According to Pangan and Schwert (1990) , function (5) will write as log form as:
Second set the root mean square model for calculate the different between estimation and true value of volatilities, the RMS equation is (7) Where is the number of observations.
III. Empirical Result 1. Descriptive Statistic
From 6 frequency descriptive statistical calculation, we knew that 1 minute unite data has the biggest value of mean standard deviation than others. And the maximum and minimum values of ultra data are biggest and lowest than others. 1 min data has biggest standard deviation which means that each 1 min value has significantly different with the mean and also the data is much more discrete. Ultra and 1 min unites data has left side slopes and others has right slopes and all of the data unites has the feature of leptokurtic distribution.
Insert Table 1 Here
Unit Root Test
For test the whether the data is stable, we normally test it by ADF and PP models, the hypothesis are: Table 2 shows all frequencies ejected , and then there have not unite root effect, the data series are stable.
Insert Table 2 Here
Heteroskedasticity Test
Before estimate the volatility by GARCH-type model, it is necessary to test whether the conditional heteroskedasticity is existing in variance. The hypothesises of the testing are:
H1: ARCH Efficiency Table 1 show all frequencies ejected . All data series has heteroskedasticity efficiency. Then the GARCH-type testing is available.
Insert Table 3 Here
Realized Volatility Statistics
From figure 1 to 6 are the realised volatilities of ultra to 60 minutes.
Insert Figure From the above figures we can easily find that the volatility clustering features in each frequency team. Otherwise in case of the number of observations are too much huge so that the clustering phenomenon maybe not analyse clearly.
Forecast Results
The following table presents the results from the forecast models which estimated by both in the sample and out of sample data. For each frequency of the data and each of forecast model the best one ranked estimation are signed as symbol of *. Table 4 presents the results for the in the sample as the measure of realized volatility. From the results we know that GARCH (1, 1) model has 3 times ranked in the best model which has including GARCG -M type. EGARCH (EGARCH-M) has 4 times ranked in best estimated model and as well as 4 times ranked record for IGARCH (IGARCH) model. General speaking IGARCH model is the preferred model for forecast the intraday volatility according to the value of root mean squared error. And the EGARCH model can be the alternative model. GARCH (1, 1) model has better performance on the ultra and 10 minutes volatility forecast, however in another frequency volatility forecast has low performance. Which means that GARCH (1, 1) model could not be the better model for using in really market. EGARCH model had great performance on both Ultra and 1 minutes frequency volatility estimation, especially in 60 minutes forecast it has lowest root of mean squared error, the model is more accurate in the estimation of 60 frequency. Otherwise in the Ultra-frequency estimation, EGARCH got highest value of R square. IGARCH model has better good performance because it was the much more accurate model in case of it has three times ranked in lowest root of mean square error. Even though it didn't get higher R square value, however in real market the accurate estimation approach is very important. Insert Table 4 , Table 5 Here.
IV.Conclusion
This paper tired to analysis intraday volatility by GARCH series models, the result is that EGARCH model is the best one of intraday volatility estimation in evidence of S&P500 stock index future market. And IGARCH Model is the better one in in-the-sample estimation. Otherwise the IGARCH model is the preferred for estimation in out-of sample and EGARCH model is the better one. GARCH (1, 1) model haven't good performance in the testing. Otherwise, High frequency trading is a most popular trading strategy in current financial market. It has already got huge success from Foreign exchange, future and equity markets. It normally focuses on tick data and intraday volatility and characterized by high number of trades and a lower average gain per trade. Moreover, the crucial factor of high frequency trading successful is that accurate forecast the volatility of asset. 
